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The  morphological characteristics of synapses do 
not differ  greatly,  regardless  of their  location in 
the  mammalian  central  nervous  system  (Palay, 
1954; De Robertis, 1964). The two principal types 
of  synaptic  junctions,  axodendritic  and  axoso- 
matic, are characterized by certain specializations 
such as:  (a)  discrete clusters of vesicles and often 
mitochondria in the presynaptic process,  (b) vary- 
ing amounts of dense  material closely  associated 
with  both  the  apposing  pre-  and  postsynaptic 
membranes, and  (c)  extracellular material in the 
distinct space or cleft,  about 200  to  250 A  wide, 
between  the  pre-  and  postsynaptic  components 
(Van der Loos,  1963; De Robertis,  1964; Pappas 
and  Purpura,  1966).  Although  specializations 
have  been  noted  occasionally in  the  presynaptic 
process  at  various  sites  (Sj6strand,  1958;  Gray, 
1963), postsynaptic specializations, with the excep- 
tion of dense material closely associated  with the 
postsynaptic membrane, are missing or very rare 
(cf.  Colonnier,  1964;  Taxi,  1961;  Gray,  1962). 
However, in studying the synaptic organization of 
the habenula and interpeduncular nuclei of adult 
cats, it was found that discrete postsynaptic bodies 
are of common occurrence in both axosomatic and 
axodendritic junctions. 
MATERIAL  AND  TECHNIQUES 
The brains of six adult cats were pcrfused with 2.5% 
glutaraldehyde phosphate  buffered  at  pH  7.4.  The 
habcnula and intcrpeduncular nuclei were removed 
and postfixed with osmium tctroxidc. The tissuc  was 
cmbeddcd  in  Epon,  and  sections  prepared  in  the 
usual manner were examined with an RCA-EMU-3F 
microscope. 
RESULTS 
Discrete  postsynaptic bodics are  present in ~  of 
the  axosomatic  (Fig.  l)  and  axodcndritic  junc- 
tions in both  the  habenula and  interpeduncular 
nuclei (Figs. 2 to  7).  These bodies are also found 
in  association  with  synapses  which  contain  not 
only clusters of clear vesicles but also some larger 
vesicles with dense cores in their prcsynaptic proc- 
esses  (Fig.  I). The postsynaptic bodies are round 
and  about  200  to  250  A  in diameter.  They  are 
regularly arranged,  appearing in a  single line in 
the  micrographs.  They are  located  about  500  A 
from the postsynaptic membrane and are distinct 
from the postsynaptic dense material. Their shape 
is  assumed  to  be  spherical,  as  they  present  the 
same  circular  profile  in  longitudinal and  cross- 
sections (Figs. 2 and 3). Furthermore, since a linear 
array of these bodies is present in both longitudinal 
and  cross-sections,  there  must  be  more  than  a 
single row at a  given synaptic junction. In a  thick 
tangential section,  shown in Fig.  5,  there  is evi- 
dence of two  rows  of postsynaptlc bodies  (at  ar- 
rows). Profiles of 2 to  10 postsynaptic bodies have 
been found and their number apparently does not 
vary with the size of the junction as determined by 
the  presence  of  the  postsynaptic  dense  material 
there.  These  postsynaptic  bodies  are  more  fre- 
quently found in junctions in which the postsynap- 
tic membrane has a greater accumulation of dense 
material than the presynaptic one. They are com- 
posed  of  fine  dense  granular  material  and  are 
irregular in outline and not bounded by a  mem- 
brane. They are  arranged  at regular intervals of 
about  175  to  200 A,  as measured from center to 
center of the bodies. If a postsynaptic body is miss- 
ing from  this regular  line-up, there  is  a  propor- 
tional increase of interbody space  (cf.  Fig.  4).  In 
less  than  optimally  thin  sections,  the  interbody 
space also contains some granular material which 
may obscure the periodicity. 
The postsynaptic bodies are present not only in 
axosomatic  and  in  large  axodendritic junctions, 
but  also  in  dendritic  spines.  The  occurrence  in 
connection with  spine  synapses  is  very  striking. 
Dendrites of the habenula and the interpeduncular 
nuclei are  often seen to  have  spinous projections 
but without a  spine apparatus (Gray,  1959,  1963). 
The  spine is  surrounded  by  synapses.  There  are 
axons forming synapses on the  neck of the  spine 
but not at the bulbous tip. At these sites, a  single 
row of the regularly arranged dense bodies forms 
the central axis of the neck of the club-shaped spine 
BRIEF  NOTES  437 (Figs.  6  and 7). Being in the center of the spinous 
neck,  this  row  is  about  500  A  from  the  post- 
synaptic membrane,  as in other axodendritic and 
axosomatic  synapses.  In  the  bulbous  terminal, 
many  vesicles or  vacuoles of various  calibres are 
present  (Fig.  7).  Occasionally  a  single  large 
vacuole containing a few vesicles is found, as shown 
in Fig. 6. 
COMMENT 
The dense material closely associated with the post- 
synaptic  membrane  has  been  called  "the  sub- 
synaptic web"  (De  Robertis,  1964)  and the "sub- 
synaptic  organelle"  (Van der Loos,  1963).  How- 
ever,  the  postsynaptic  bodies  are  dense,  discrete, 
and  not  attached  to  the  postsynaptic  thickenings 
or  fibers.  In  this  way,  they  resemble  the  post- 
synaptic  bars  described  by  Taxi  (1961)  in  the 
autonomic  ganglia of the  frog.  Similar  structures 
have been seen in the spinal cord (Gray,  1962) and 
cerebral  cortex  (Colonnier,  1964).  Recently  we 
found  the  same  structures  in  the  thalamus,  al- 
though  their occurrence  is  quite  rare.  It  is  their 
widespread  presence  in  the  habenula and  the in- 
terpeduncular  nuclei,  and  not  their  uniqueness, 
which  is  to  be  emphasized.  On  the  other  hand, 
their  appearance  in  the  club-shaped  dendritic 
spines, in which they form the axis of the neck, is 
distinctive.  Finally,  it  is  interesting  to  note  their 
common  occurrence  in  two  areas  remarkable  for 
their  high  content  of  monoaminoxydase  (Smith, 
1963;  Schimizu  et  al.,  1959;  Bouchaud  et  al., 
1965),  a  substance known  to  limit the  activity of 
cerebral amines. 
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FIGURE l  Electron micrograph of a  portion of a  neuron in the medial habenula nucleus 
of a  cat. An axosomatic synapse is formed on the surface. Vesicles (V) of both tile small 
clear type and larger ones with dense cores, as well as clusters of mitochondria (M), are 
present in the axon. In the soma, a  linear array of postsynaptic bodies can be found (at 
arrows). These dense bodies are about 500 A from the postsynaptic membrane. Elements 
of the endoplasmie reticulum (ER) are found in the cell body.  >( 38,000. 
FIGURE 3  A  portion  of  an axon in the habenula. Two synaptic junctions (at arrows) 
with a dendrite are shown in longitudinal section. Extended arrays of microtubules (MT) 
are  present in the  dendrite.  Both synaptic  junctions have evenly spaced postsynaptic 
bodies in a linear array. MV, multivesicular body; V, presynaptic vesicles. )< 31,000. 
FIGURE 8  A  section similar to  that of  Fig.  ~,  showing an axodendritic  synapse.  The 
dendrite in this case is cut in cross-section since circular profiles of microtubules (MT) 
can be seen.  As in longitudinal views, a  linear arrangement of the postsynaptic bodies 
(arrow)  is shown.  X  36,000. 
FIGURE 4  Axodendritic synapse in interpeduncular nucleus. The postsynaptic bodies in 
the dendrite (D) are arranged in regular intervals of 175 to 300 A. The absence of two of 
these bodies in this micrograph results in the proportional increase of the space.  V, pre- 
synaptic vesicles. X  43,000. 
FIGURE 5  A tangential section of an axodendritic synapse of the habenula. Two rows of 
postsynaptic bodies are shown at arrows. V, presynaptic vesicles. X  30,000. 
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FIGURE 6  A  dendritic spine in the babenula. In this micrograph,  the axons  (A)  form 
synapses on both sides of the neck of the spine. A single row of regularly arranged dense 
bodies (at arrows) forms the central axis of the neck of the club-shaped spine. The dis- 
tance from the postsynaptic bodies to the postsynaptie membrane is about 500 A, as in 
other axodendritic and axosomatic synapses. In the bulbous terminal of the spine, a large 
vacuole containing a few vesicles can be seen. X  86,000. 
FIGURE 7  A longitudinal section of dendritic spine in the habenula. As shown in Fig. 6, 
spines in the habenula and the interpeduncular nuclei are characterized by having syn- 
apses surrounding the neck region of the bulbous spine. A single row of regularly arranged 
postsynaptic bodies is present in the core of the neck of the spine (at arrows). The extra- 
cellular synaptic gap substance is arranged or condensed in striae pel~pendicular  to  the 
pre- and postsynaptic membranes. In the bulbous terminal some small vesicles are present. 
A, axons.  X  48,000. 
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